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Detailed Action 

1 . This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claim Rejections -35 use § 112 

2. The following Is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 28 and 30 are rejected under 35 U.S.C 112, 2"" paragraph. Claim 28 
recites the limitation "the multipiication signal of the peak power detecting 
module" in lines 3-4 of claim 28. There is insufficient antecedent basis for 
this limitation in the claim. 
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Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, nnore than one year prior to the date of application for patent In the United 
States. 

5. Claims 1, 3-6, and 11 are rejected under 35 U.S.C. 102(b) as being 
anticipated by the admitted Prior Art disclosed by the applicant. 

As per claim 1 , the Prior Art disclosed by applicant teaches a method of packet 
detection, wherein a receiver (paragraph 4, line 5) receives an input signal, the input 
signal comprising a packet (paragraph 4, line 6), and the packet comprising a preamble 
(paragraph 5, lines 1-2) which comprises a plurality of pseudo-noise (PN) codes 
(paragraph 5, lines 1-2), the method comprising: obtaining a correlation of the input 
signal (paragraph 8, line 2); detecting a peak power (paragraph 9. line 1 ) of the input 
signal; and determining if the packet is detected (paragraph 9, lines 2-3) according to 
the correlation and the peak power of the input signal (paragraph 9, lines 1-3). 

As per claim 3, the Prior Art disclosed by the applicant teaches the limitations as 
discussed above. The Prior Art disclosed by the applicant further teaches the packet 
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detection method in claim 1 further comprising determining the periodicity of peal<s in 
the preamble (paragraph 7, lines 15-17). 

As per claim 4, the Prior Art disclosed by the applicant teaches the limitations as 
discussed above. The Prior Art disclosed by the applicant further teaches 
The packet detection method in claim 3 wherein determining the periodicity of the 
preamble comprises performing a convolution for a conjugate of a PN code (paragraph 
7, line 4) and the PN codes to generate a processed preamble (paragraph 7, lines 7-8). 

As per claim 5, the Prior Art disclosed by the applicant teaches the limitations as 
discussed above. The Prior Art disclosed by the applicant further teaches the packet 
detection method in claim 1 wherein to obtain a correlation of the input signal comprises 
obtaining a correlation of the processed preamble (paragraph 8, lines 1-2). 

As per claim 6, the Prior Art disclosed by the applicant teaches the limitations as 
discussed above. The Prior Art disclosed by the applicant further teaches the packet 
detection method in claim 4 wherein detecting (measuring; paragraph 9, line 1) a peak 
power of the input signal comprises detecting a peak power of the processed preamble 
(paragraph 9, line 1). 

As per claim 11 , the Prior Art disclosed by applicant teaches a method of packet 
detection, wherein a receiver receives an input signal, the input signal comprising a 
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packet, and the packet comprising a preamble which comprises a plurality of pseudo- 
noise (PN) codes, the method comprising: obtaining a correlation of the input signal 
(paragraph 8, line 2); detecting a peak power (paragraph 9, line 1) of the input signal; 
and a step for determining if the packet is detected (paragraph 9, line 1-3) according to 
the correlation and the peak power of the input signal (paragraph 9, lines 1-3). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
Prior Art disclosed by the applicant in view of Nuutinen US 2004/0013174. 

As per claim 2, the Prior Art disclosed by the applicant in view of Nuutinen 
teaches the limitations as discussed above. The Prior Art disclosed by the applicant in 
view of Nuutinen also teaches the packet detection method in claim 1 further comprising 
filtering the input signal. The Prior Art disclosed by the applicant lacks filtering of the 
input signal. Nuttinen teaches a match filter (fig. 4: element 400 labeled "MF") and 
adaptive filtering of the input signal (Nuttinen; paragraph 22). 
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Therefore it would have been obvious to one of ordinary skill In the art at the time 
of the invention was made to modify the Prior Art disclosed by the applicant with the 
teaching of Nuutinen such as to improve Interference cancellation techniques in a direct 
sequence spread spectrum signal radio receiver. 

8. Claims 7 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the Prior Art disclosed by the applicant in view of Suzuki US 
2001/0003531. 

As per claim 7, the Prior Art disclosed by the applicant teaches the limitations as 
discussed in claim 1 . The Prior Art disclosed by the applicant lacks a method for 
determining obtaining an average power of the preamble. 

The Suzuki reference teaches a packet detection method comprising obtaining 
an average power of the preamble (Suzuki, fig. 8: the average operator (105) is capable 
of obtaining the average power of the preamble). 

Therefore it would be obvious to one of ordinary skill in the art at the time of that 
the Invention was made to combine the Prior Art disclosed by the applicant with the 
teachings of Suzuki in order to provide a spread spectrum signal demodulator in which 
a noise component included in respective demodulation symbols is reduced and the 
effect of interference removal is improved. 
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As per claim 9, the Prior Art disclosed by the applicant teaches the limitations as 
discussed in claim 1 . The Prior Art disclosed by the applicant lacks a method for 
determining obtaining an average power of the noise. 

Suzuki further teaches a packet detection method in claim 1 further comprising 
obtaining an average power of noise (Suzuki, fig. 8: the average operator (105) is 
capable of obtaining the average power of the noise). 

Therefore it would be obvious to one of ordinary.skill in the art at the time of that 
the invention was made to combine the Prior Art disclosed by the applicant with the 
teachings of Suzuki in order to provide a spread spectrum signal demodulator in which 
a noise component included in respective demodulation symbols is reduced and the 
effect of interference removal is improved. 

9. Claims 8 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the Prior Art disclosed by the applicant in view of Suzuki US 
2001/0003531, and in further view of Okanoue USPN 6,738,439. 

As per claim 8, the Prior Art disclosed by the applicant in view of Suzuki, 
teaches the limitations as discussed above in claim 7. The Prior Art disclosed by the 
applicant in view of Suzuki lacks two inventive concepts: 1 ) determining if the ratio of 
the correlation to the average power of the preamble is larger than a predetermined 
value and 2) determining if the ratio of the peak power to the average power of the 
noise is larger than another predetermined value. 
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The Okanoue reference teaches comparing the value of variables (like the ratio 
of the correlation to the average power of the preamble and ratio of the peak power to 
the average power of the noise) to predetermined threshold(s) or value(s) in order to 
decide which step the invention will go to next (as in deciding if the claimed device 
detects a packet or not). See Okanoue: col. 1, lines 33-38. The Okanoue reference 
also teaches ratio of the peak power to the average power of the noise (Okanoue: col. 
5, lines 38-45). It is important to note, that peak power claimed by the applicant is in 
fact a measurement of power of the preamble vs. the power of the noise, which is 
disclosed in the Okanoue reference. 

Therefore it would be obvious to one of ordinary skill in the art at the time of that 
the invention was made to combine the Prior Art disclosed by the applicant with the 
teachings of Suzuki, in further view of the teaching of Okanoue in order to avoid 
increasing the length of the preamble while increase transmission efficiency of a spread 
spectrum system which the number of antenna branches. 

As per claim 10, the Prior Art disclosed by the applicant in view of Suzuki, 
teaches the limitations as discussed above in claim 9. The Prior Art disclosed by the 
applicant in view of Suzuki lacks determining if the ratio of the correlation to the average 
power of the preamble is larger than a predetermined value and determining if the ratio 
of the peak power to the average power of the noise is larger than another 
predetermined value. 
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The Okanoue reference teaches a packet detection method in claim 9 wherein 
the packet is detected when the ratio of the correlation to the average power of the 
preamble is larger than a predetermined value (Okanoue: col. 1, lines 33-38; this 
reference teaches comparing the value of variables to predetermined threshold(s) or 
value(s) in order to determine if the packet is detected) and when the ratio of the peak 
power (Okanoue: col. 1 , lines 33-38) to the average power of the noise (Okanoue: col. 
5, lines 38-45) is larger than another predetermined value (Okanoue: col. 1, lines 33-38; 
this reference teaches comparing the value of variables to predetermined threshold(s) 
or value(s) in order to determine if the packet is detected). It is important to note, that 
peak power claimed by the applicant is a measurenrient of power of the preamble and 
the average power of the noise, which is disclosed in the Okanoue reference. 

10. Claims 12, 13, 16, 17, 23, and 29 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Nishio USPN 7,1 67,505 in view of Zhu US 
2004/0005022. 

As per claim 12, Nishio teaches a packet detecting device comprising: a 
receiving unit for receiving an input signal (Nishio: fig. 2, 102), the input signal 
comprising a packet, the packet comprising a preamble; a convolution operating unit 
(Nishio: col. 7, lines 43-45) connected to the receiving unit (the convolution operating 
unit |s electrically connected to the claimed receiving unit) for performing a convolution 
of the input signal (Nishio: col. 7, lines 43-45); a correlation calculating module 
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(Nishio: fig. 2: correlation processing section labeled as element 104) connected to the 
convolution operating unit (the correlation calculating module is electrically connected to 
the claimed convolution unit) for obtaining a correlation of the input signal; a peak 
power detecting module (Nishio: fig. 2: delay profile generating section labeled as 
element 105) connected to the convolution operating unit (the peak power detecting 
module is electrically connected to the claimed convolution operating module) for 
detecting a peak power of the input signal; and a determining module connected to the 
correlation calculating module and the peak power detecting module comprising a 
determining unit which determines if the packet is detected. Nishio lacks the 
determination module for signaling packet detection. 

The Zhu reference does teach a determining module (fig. 4: element 1) 
connected to the correlation calculating module and the module comprising a 
determining unit (page 1, paragraph 5). which determines if the packet is detected. 

Therefore it would be obvious to one of ordinary skill in the art at the time of the 
invention to modify Nisho with the teaching of Zhu since Zhu teaches the benefits of 
packet detection in order to provide improved reception of Orthogonal Frequency 
Division Multiplexed (OFDM) signals in a Wireless Local Area Network (WLAN). 

As per claim 13, Nisho in view of Zhu teaches the limitations as discussed in 
claim 12. Nisho in view of Zhu further teaches the packet detecting device in claim 12 
wherein the correlation calculating module comprises a power calculating unit for 



Application/Control Number: 10/709,521 Page 1 1 

Art Unit: 2609 

obtaining average power (Zhu: page 2, paragraph 35) of the preamble (Zhu: page 2. 
paragraph 29). Note that the impulse response filter is a type of correlation. 

As per claim 16, Zhu further the peak power detecting module comprises a 
power calculating unit (Zhu: page 6, paragraph 107: the disclosed device uses signal to 
noise ratio, it is therefore obvious that thi3 disclosed device has the capability to 
calculate the power of noise in the preamble of the received signal) for obtaining 
average power of noise of the preamble. 

Official Notice is taken that calculating an average value of the claimed noise in 
the preamble is well known in the art and expected in the art. 

Therefore it would be obvious to one of ordinary skill in the art at the time of the 
invention to modify Nisho in view Zhu with the teaching disclosed in the Official Notice in 
order to determine constant noise levels of a received signal in an Orthogonal 
Frequency Division Multiplexing (OFDM) receiver. 

As per claim 17, Zhu further teaches the peak power detecting module further 
comprises a division unit (Zhu: page 6. paragraph 107: since the signal to noise (S/N) 
ratio is maximized in the digital signal process it is obvious that the device disclosed by 
Zhu has a division module) for dividing the peak power (Zhu: fig. 10: note that the peak 
power claimed by the applicant refer to the signal power of the preamble since only the 
preamble is known to both the receiver and transmitter) of the preamble by average 
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power of the noise (discussed in claim 16) and outputting a division signal to the 
detemiining module (Zhu: page 6, paragraph 107: digital signal processor). Note that 
dividing the peak power (signal power of the preamble) by the average (discussed in 
claim 16) power of the noise (noise power) is obviously the S/N ratio taught in the Zhu. 

As per claim 20, Zhu further the peak power detecting module ODmprises a 
power calculating unit (Zhu: page 6, paragraph 107: the disclosed device uses signal to 
noise ratio, it is therefore obvious that the disclosed device has the capability to 
calculate the power of noise in the preamble of the received signal) for obtaining 
average power of noise of the preamble. 

Official Notice is taken that calculating an average value of the claimed noise in 
the preamble is well known in the art and expected in the art. 

Therefore it would be obvious to one of ordinary skill In the art at the time of the 
invention to modify Nisho in view Zhu with the teaching disclosed in the Official Notice in 
order to determine constant noise levels of a received signal in an Orthogonal 
Frequency Division Multiplexing (OFDM) receiver. 

As per claim 23, Zhu further teaches the determining nriodule (Zhu: fig. 4: 1 ) 
comprises a comparison unit for comparing the division signal (S/N disclosed in claim 
21) of the peak power detecting module with a predetermined value (threshold value). 
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Official Notice is tal<en that comparing the signal to noise ratio of a received 
signal to a predetermined value is well known and expected in the art. 

Therefore it would be obvious to one of ordinary skill in the art at the time of the 
invention to modify Nisho in view Zhu with the teaching disclosed in the Official Notice in 
order to determine the signal integrity of the received OFDM signal and the probability 
that the received signal can be correctly reconstructed to match the signal sent from the 
transmitter. 

As per claim 27, Zhu further teaches the determining module (Zhu: fig. 4: 1 ) 
comprises a comparison unit for comparing the division signal (S/N disclosed in claim 
21) of the peak power detecting module with a predetermined value (threshold value). 

Official Notice is taken that comparing the signal to noise ratio of a received 
signal to a predetermined value is well known and expected in the art. 

Therefore it would be obvious to one of ordinary skill in the art at the time of the 
invention to modify Nisho in view Zhu with the teaching disclosed in the OfTicial Notice in 
order to determine the signal integrity of the received OFDM signal and the probability 
that the received signal can be correctly reconstructed to match the signal sent from the 
transmitter. 
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As per claim 29, Nisho in view of Zhu in further view of tlie examiner's Official 
Notice teaches the limitations as discussed in claim 27. Nisho in view of Zhu in further 
view of the examiner's Official Notice further teaches the packet detecting device in 
claim 27 wherein the determining module further comprises a detemiining unit (Zhu: fig. 
4: 1 ) for determining if the pacl<et arrives according to comparison results of the 
comparison unit. 

Official Notice is taken that packet detection which compares the S/N ratio to a 
predetermined value (threshold value) is well known in the art and expected in the art. 

Therefore it would be obvious to one of ordinary skill in the art at the time of the 
invention to modify Nisho in view Zhu with the teaching disclosed in the Official Notice in 
order to determine the signal integrity of the received OFDM signal and the probability 
that the received signal can be correctly reconstructed to match the signal sent from the 
transmitter. 

11. Claims 14, 19, and 21 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over NIshio USPN 7,167,505 in view of Zhu US 2004/0005022 
as applied to claim 13 above, and further in view of Bohnlte USPN 
7,145,955. 

As per claim 14, Nisho in view of Zhu teaches the limitations as discussed in claim 12. 
Nisho in view of Zhu in further view of Bohnke further teaches the packet detecting 
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device in claim 13 wherein the correlation calculating module further comprises a 
division unit for dividing the conrelation of the preamble by the average power of the 
preamble and outputting a division signal to the determining module (Zhu: fig. 4: 1). 
Nisho in view of Zhu lacks the division unit. 

Bochnke teaches the packet detecting device in claim 13 wherein the correlation 
calculating module further comprises a division unit (fig. 2: 8) for dividing the correlation 
of the preamble (fig. 2: elements 2, 3, and 4: col. 2, lines 35-41 ) by the average power 
of the preamble (fig. 2: elements 5 and 7 perform an averaging operation on the 
disclosed received data. This received data is disclosed to be data from the preamble: 
col. 2, lines 1-7) and outputting a division signal to the detennining module. 

Therefore it would be obvious to one of ordinary skill in the art at the time of the 
invention to modify Nisho in view of Zhu with the teachings of Bochnke in order to allow 
for better autocorrelation properties on a receiving side of an OFDM system. 

As per claim 19, Zhu further teaches the peak power detecting module 
comprises a power calculating unit (Zhu: page 6, paragraph 107: the disclosed device 
uses signal to noise ratio, it is therefore obvious that the disclosed device has the 
capability to calculate the power of noise in the preamble of the received signal) for 
obtaining average power of noise of the preamble. 

Official Notice is taken that calculating an average value of the claimed noise in 
the preamble is well known in the art and expected in the art. 
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Therefore it would be obvious to one of ordinary skill in tlie art at the time of the 
invention to modify Nisho in view Zhu in further view of Bohnke with the teaching 
disclosed in the Official Notice in order to determine constant noise levels of the input 
signal for better autocorrelation properties on a receiving side of an OFDM system. 

As per claim 21, Zhu further teaches the peak power detecting module further 
comprises a division unit (Zhu: page 6, paragraph 107: since the signal to noise (S/N) 
ratio is maximized in the digital signal processor, it is obvious that the device disclosed 
by Zhu has a division module in order to find the disclosed S/N ratio) for dividing the 
peak power (Zhu: fig. 10: note that the peak power claimed by the applicant refer to the 
signal power of the preamble since only the preamble is known to both the receiver and 
transmitter) of the preamble by average power of the noise (discussed in claim 19) and 
outputting a division signal to the determining module (Zhu: page 6, paragraph 107: 
digital signal processor). Note that dividing the peak power (signal power) by the 
average (discussed in claim 19) power of the noise (noise power) is obviously the S/N 
ratio taught in the Zhu reference. 

12. Claims 15, 25, and 30 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Nishio USPN 7,167,505 in view of Zhu US 2004/0005022 
as applied to claim 13 above, and further in view of Husted US 
2002/0183027. 
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As per claim 15, Nisho in view of Zhu teaches the limitations as discussed in 
claim 12. Nisho in view of Zhu in further view of Husted teaches the pacl<et detecting 
device in claim 13 wherein the correlation calculation module further comprises a 
multiplication unit for multiplying the average power of the preamble by a predetermined 
value and outputting a multiplication signal to the determining module. Nisho in view of 
Zhu lack the claimed multiplication unit. 

Husted teaches a packet detecting device in claim 13 wherein the correlation 
calculation module further comprises a multiplication unit for multiplying (Husted, fig. 3: 
225, page 5, paragraph 63: note that normalization is multiplication) the average power 
of the preamble by a predetermined value (the predetermined value being the inverse of 
the input) and outputting a multiplication signal to the determining module (Husted: page 
4, paragraph 50). 

Therefore it would be obvious to one of ordinary skill in the art at the time of the 
invention to modify Nisho in view Zhu with the teachings of Husted since Husted 
teaches the beneficial use of a system being able to quickly differentiate in-band signals 
from high power out-of-band signals that overlap into the target band. 

As per claim 25, Nisho in view of Zhu in further view of Husted teaches the 
limitations as discussed in claim 15. Nisho in view of Zhu in further view of Husted 
teaches the packet detecting device in claim 15 wherein the determining of module 
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further comprises a comparison unit for comparing (Husted: page 5, paragraph 63-64: 
threshold) the multiplication signal (Husted: normalized correlation signal) of the 
correlation calculating module with the correlation of the preamble (Husted: page 5, 
paragraph 63). 

As per claim 28, Nisho in view of Zhu in further view of Husted teaches the 
limitations as discussed In claim 25. Nisho in view of Zhu in further view of Husted 
teaches the packet detecting device in claim 25 wherein the determining of module 
further comprises a comparison unit for comparing (Husted: page 5, paragraph 63-64: 
threshold) the multiplication signal (Husted: normalized correlation signal) of the 
correlation calculating module with the correlation of the preamble (Husted: page 5. 
paragraph 63). 

As per claim 30, Nisho in view of Zhu in further view of Husted teaches the 
limitations as discussed in claim 28. Nisho in view of Zhu in further view of Husted 
further teaches the packet detecting device in claim 28 wherein the determining module 
further comprises a determining unit for determining if the packet arrives (Zhu: page 1 , 
paragraph 23) according to comparison results (Zhu: page 2, paragraph 23-26) of the 
comparison unit. 
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Claim Objections 



1 3. Claims 1 1 , 20, 22 and 27 are objected to under 37 CFR 1 .75 as being a 
substantial duplicate of claims 1, 16, 18, and 23 respectively. When two claims in an 
application are duplicates or else are so close in content that they both cover the same 
thing, despite a slight difference in wording, it is proper after allowing one claim to object 
to the other as being a substantial duplicate of the allowed claim. See MPEP 

§ 706.03(k). 

Warnings Concerning ttie Claims 

14. Applicant is advised that if claims 1 , 16, 18, or 23 are found to be allowable, that 
claims 1 1 , 20, 22, and 27 respectively, will be objected to under 37 CFR 1 .75 as being a 
substantial duplicate thereof. When two claims in an application are duplicates or else 
are so close in content that they both cover the same thing, despite a slight difference in 
wording, it is proper after allowing one claim to object to the other as being a substantial 
duplicate of the allowed claim. See MPEP § 706.03(k). 
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Allowable Subject Matter 

Claims 18. 24, and 26 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Conclusion 

Any inquiry conceming this communication or earlier communications from the 
examiner should be directed to James Perez whose telephone number is (571 ) 270- 
3231 . The examiner can normally be reached on Monday - Friday, 7:30am to 5pm 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marvin Lateef can be reached on (571) 272-5026. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding tlie status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status Information for unpublished applications Is available through Private PAIR only. 
For more Information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



JP 

5/26/2007 




